Cytomegalovirus (CMV) infection in small intestines has rarely been reported. We report a 67-year-old woman with abdominal pain for 2 weeks. Abdominal computed tomography (CT) revealed wall-thickening of the segmental small bowel. Enteroscopy disclosed discrete ulcers at the jejunum, and biopsy histopathology showed positive CMV immunoreactivity. Laboratory tests showed positive blood CMV with a viral load of 9,400 DNA copies/mL and high IgG titer and low vitamin D level. After antiviral therapy and oral vitamin D supply, her symptoms improved. Follow-up CT and enterology showed resolved enteritis.
Introduction
Cytomegalovirus (CMV) infection is often due to the reactivation of latent disease in immunosuppressed and in some critically ill immunocompetent patients [1] . While involving the gastrointestinal tract, the site most commonly affected is the colon, followed by the duodenum, stomach, esophagus and small intestine [2] . Vitamin D, measured as 25-OH-D3, has emerged as a central player in the immune system, and deficiency of vitamin D carries a risk factor of infections [3] . We report a case of CMV jejunitis in a 67-year-old woman who had low vitamin D level and presented with a sign of bowel pseudo-obstruction.
Case Report
A 67-year-old woman without underlying disease was referred to our hospital due to abdominal pain and less stool passage for 2 weeks. She did not have a history of abdominal surgeries, and she reported no fever, melena or body weight loss. The physical examination revealed a distended abdomen with hypoactive bowel sound. Laboratory studies showed low hemoglobin of 9.0 g/dL (normal, 11.3 -15. Further survey for hypocalcemia revealed high parathyroid hormone (PTH) of 105 pg/mL (normal, 12 -65 pg/mL) and lowe 25-OH-D3 of 3.8 mg/mL (normal, 5 -30 ng/mL).
Contrast-enhanced abdominal computed tomography (CT) revealed wall-thickening and prominent enhancement of the segmental small bowel (Fig. 1a) . Esophagogastroduodenoscopy and colonscopy did not identify specific findings. Support care was adopted initially, but her symptoms persisted. Push-type enteroscopy (Olympus SIF-100, Hamburg, Germany) was performed and disclosed hyperemic mucosal change with discrete ulcers extending from the upper to the middle jejunum (Fig. 1b) . Biopsy histopathology showed inflammatory cell infiltration with positive CMV immunoreactivity (Fig. 2) . CMV viral load was 9,400 DNA copies/mL, and serum CMV IgG titer was as high as 7.407 (normal < 0.8). Antiviraltherapy with ganciclovir (250 mg every 12 h) for 14 days was prescribed, followed by oral valganciclovir (900 mg/day) for 1 month. Oral vitamine D was also prescribed. Her abdominal pain subsided gradually. Follow-up abdominal CT and enteroscopy 2 months later found resolved bowel wall-thickening and healed ulcers over the jejunum (Fig. 3a, b) . The labora- 
Discussion
In CMV infection of the gastrointestinal tract, the site most commonly affected is the colon (47%), followed by the duodenum (21.7%), stomach (17.4%), esophagus (8.7%) and small bowel (4.3%) [4] . Endoscopic characteristics of CMV colitis included heterogeneous ulcerative pattern, inflammatory process of the mucosa, or normal mucosa [5] . Besides, CMV enterocolitis can also present with pseudo-tumor formation [6] . Symptoms and signs of gastrointestinal CMV infection include abdominal pain, watery or bloody diarrhea, per rectum bleeding, obstruction, perforation and fistula formation [7] . In our case, CMV infection in the jejunum caused signs of small bowel pseudo-obstruction, and it improved after antiviral therapy. CMV may infect various gastrointestinal cells, including the vascular endothelial cells and stromal fibroblasts. CMV infection in the vascular endothelial cells leads to abnormal cellular swelling and enlargement, vascular luminal compromise, fibrin thrombus formation, local vasculitis and tissue damage in the intestinal segment supplied by the affected vessels. The severity and outcome of CMV enteritis depends on the host's immune status. Risk factors include acquired immune deficiency syndrome (AIDS), organ recipients, immunosuppression, hematological malignancies or chemotherapy [8] . The early diagnosis of CMV enteritis and apparent antiviral therapy to the patients with risk factors are necessary.
Vitamin D has a critical role in the immune system, affecting T and B cells, macrophages and dendritic cells [9] . Vitamin D deficiency was reported associated with disorders of the immune system, such as multiple sclerosis, type 1 diabetes, rheumatoid arthritis and rejection of solid organ allografts [3] . Vitamin D also has a protective effect against infections. The two antimicrobial peptides under the influence of vitamin D are LL-37 (cathelicidin) and β-defensin 2, which have activity against several bacteria, as well as viruses and fungi [10] . One retrospective cohort analysis of 166 patients who underwent allogeneic hematopoietic stem cell transplantation found that low vitamin D levels represent a significant risk factor for CMV disease [3] .
In conclusion, we reported a case of CMV enteritis in a 67-year-old woman who had vitamin D deficiency and presented with small bowel pseudo-obstruction. CMV enteritis should be included in the list of differential diagnoses when observing enteritis and a persistent sign of small bowel obstruction.
